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1. Introduction

In RAN4#90bis the SCell activation requirements were extensively discussed for the first SCell in an FR2 band. WF [1] is approved and CR [2] is endorsed. The related agreements are as follows.

	· Agreement

· L1-RSRP/L3-RSRP report during SCell activation or L3-RSRP report before SCell activation will be performed by the UE to help network to decide the active TCI.

· Implication of known cell definition

· SCell activation delay will not include the L1-RSRP reporting time

· UE knows coarse timing of the cell 

· Does not need to perform search again  as part of activation procedure

· Starting point of SCell activation

· MAC-CE command for SCell activation

· Ending point of SCell activation

· Valid CQI reporting   

For the first SCell activation in FR2 bands and for UE supporting power class 1, the SCell is known if it has been meeting the following conditions:
· During the period equal to [X ms]:

· the UE has sent a valid L3-RSRP measurement report with beam index for the cell and

· the cell remains detectable according to the cell identification conditions

· The SSB measured during the period equal to [Y ms] also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
· the active TCI state is selected based on UE report in [Z ms]
Otherwise, the first SCell in FR2 band is unknown.
Note 2: FFS on X, Y and Z values, if X, Y and Z cannot be concluded in R15, then only unknown cell condition will apply for R15.


One open issue is the definition of known cell. In this paper we will provide our views on remaining open issues for the known cell condition for FR2 SCell activation.
2. Discussion
In RAN4#90bis, the agreement is to define known cell condition for FR2 SCell activation for UE power class 1, which is typically FWA UE. The concern to define known cell condition for other power classes is that the channel coherent time may be quite short for FR2 – due to very high frequency, the Doppler spread can be quite large even with small UE speed. 
We acknowledge this may be a problem, but it is not a problem for SCell activation. The channel coherent time would be about 10ms for 3km/h and 30GHz frequency. If the Tx or Rx beam changes in such a small time scale, the overall FR2 design will not work since one round of Rx beam sweeping based on SSB will take about 160ms. In our understanding, the channel fast fading does not necessarily mean the Tx and Rx beam selected based on previous measurement will be invalid. Therefore, it is still possible to define known cell condition for UE power class 2/3/4.
Proposal 1: RAN4 to consider define known cell condition for FR 2 SCell activation for power class 2/3/4.
Next, we will discuss the time restrictions in the known cell condition, i.e. X, Y and Z.
X is the time between the UE L3 reporting and the receiving of the SCell activation command. UE is expected to use the Rx beam selected during the L3 measurement before reporting for
· the duration of [X]ms, and 
· the whole SCell activation procedure where UE performs CQI measurement with the Rx beam, and
· a following time period where UE performs demodulation with the Rx beam, until one round of L1-RSRP measurement is completed

The timeline for known SCell activation is shown in Figure 1. It can be seen that the combined time period during which UE is using the Rx bema selected from the L3 measurement is about (X+160)ms. On the other hand, the Rx beam is selected during a measurement period of max([24] measCycleSCell,  [24] DRX cycles), the minimum of which is 3.84s. Overall, for known SCell activation, UE will be using an Rx beam selected during 3.84s for the following (X+160)ms for CQI measurement and demodulation.
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Figure 1: Timeline of known cell activation
In our view, X should be on the order of 100ms. Otherwise, the probability that the selected Rx beam becomes invalid will be such high that the gain in defining known SCell activation disappears, because once the Rx beam turns out to be invalid, it will be an error case, and UE may need to start over with the activation procedure for the unknown SCell, and the overall statistic activation delay may be same as for unknown only case. Our suggestion for X is 80ms.
Y is time period where L3 measurement is performed. In our view, it should be just the measurement period for de-activated SCell, which is max([24] measCycleSCell,  [24] DRX cycles).
Z is the time period between the L3 reporting and the receiving of the PDCCH TCI activation. Since the Tx beams are reported in the L3 reporting, network should be able to send the TCI activation command in the same MAC CE as the SCell activation command, especially considering that there is [X]ms time period before sending the activation command. To allow some flexibility in network implementation, a small non-zero time period can be defined. Our suggestion for X is 100ms.
Proposal 2: For known cell condition for FR2 SCell, X is [80]ms, Y is max([24] measCycleSCell,  [24] DRX cycles), and Z is [100]ms.
Another issue that needs to be clarified is which L3 report should be used as the reference for known cell condition. Depending on network configuration of L3 reporting, UE may have sent several L3 reporting before receiving the SCell activation command. In our view, network should select the PDCCH TCI based on the latest L3 reporting. Otherwise, the Tx beam information may be outdated.

Proposal 3: For known cell condition for FR2 SCell activation, the TCI state selection should be based on UE’s latest L3 reporting.
3. Conclusions
In this paper we provided our views on known cell condition for FR2 SCell activation.

Proposal 1: RAN4 to consider define known cell condition for FR 2 SCell activation for power class 2/3/4.

Proposal 2: For known cell condition for FR2 SCell, X is [80]ms, Y is max([24] measCycleSCell,  [24] DRX cycles), and Z is [100]ms.

Proposal 3: For known cell condition for FR2 SCell activation, the TCI state selection should be based on UE’s latest L3 reporting.
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